Appendix I. Chemical Analytical Method
MITC — sorbent tubes,
California Department of Health Services Laboratory
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TITLE:

METHYL 1SOTHIOCYANATE FROM METHAM-SODIUH
DETERMINATION IN AIR _

1. SCopE |
This method 15 designed to measuie T?’ﬁ;: {sothiocyanate (MITC) in afr.

mathod is zpplicable for methyl Asothiocyanate concentrations betwean
“7/&9 an 6 486 mg per cubic meter in a 40-1{ter alr sampie. Methyl
1sp

f"'ocyanate Is the active fumigant to which VAPAM® is convarted upon
f.lo,u7/ =~ appTication to soil.

. Oj Av\; "{:i"‘. b 33 W_&' A éﬂ-t?;m-‘.’ = Qo',}*u. Vv -

II. SUWMMARY OF METHOD

A known volume of air {s drawn through a charcoal fube via 2 battery.
operated sampling pump. The methyl fsothiocyanate present in the alr is
quantitatiyely adsorbed on the charcoal., The charcoal 1s then desorbed
with carbon disylfide; the extract 1s analyzad for methyl jsothiocyanate
by gas chromategraphy with nitrogen-phosphorus alkali flame fonization

‘»./ datection.

111. INTRODUCTION

YAPAM® 35011 fumigant, common name Metham-sod'lum is sodium
N-mathyld{thiecarbamate:

s

3

Na-$-C~RH-CHg

L YAPAM® {5 genera]iy formulated as an agueous solution containing 32.7%
anhydrous sodium salt and {s nonvolatile, I1ts activity {s dug to decom

position to methyl isothiocyanate {CHsNCS).

IY.. APPARATUS AND REAGENTS
a EEM‘!&‘&U’.!
1. Gas Chromatograph. Hewlett-Packard Modsl 5710A or equivalent,
equipped witr a niiroegen- phos;:horus atkalt flame 1onfzation detac-
tar (NP-AFID).
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8. Reagents
1. Carbon Disulfide. Mallinckrodt AR grade, Cat. No. 4352 or equiva- . .

19N,

2, Gases. Supplied to ga2s chromatograph via 1ines equipped with gas
puritication traps and syitable 1{ne regylators,

2. Helium, High purity &ylinder helium,
b. Hydrogen. High purity cylinder hydrogen.

¢. Afr, Dry afr, free from organic contaminants, fram tylinder

© Ur compressar.

3. Methyl Isothiocyanate. Analytical Resgent grade. Aldrich Cat.
Ngo 117771, .

I¥. PROCEDURE

A'

Alr Sampling -

Break both ends of the chercoal tubé to provide openings for air to
pass through. The smaller section of charceal f{s used as 2 backup
section and therefore is placed nearest the sampling pump. Use tubing
from the sample tube holdar to connect the back of the tube to the
pump., Turn on the pump ard set the flow rate to 100 sl/min. v
Calibrate the ftrap-pump assembly ¥ia RRC method 76§-48; record the
calibration data.

To take an air sample, support the charcoal tube 1n a vertical posi-
tion with the sample tubé nolder and cl1p the trap to the employee's
clathing so that the trap 1s located as close as possible to his or
her breathing zona. Attach the pump to the empleoyee via a convenient
pocket. Turn on the pump, and take a 6-8 hour sample. At the end of
the sampling period re¢ord the time. Remove the trap-pump assembly
from the employee; recalibrate the assembly and record the recalibra-

~ tion data,

For sampling at relative humidity greater than 802, connest a silica
gel tuba in front of the charcoal tube by means of a short tygon
tubing during the entire campling period, The silica gel s used as a
drying agent preceding the charcoa) to eliminate the effect of
moisture {see Section VI.2.}.
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0.

Gas Chromatographic Conditions

Set the temperature of oven, injectién port, and detector on the gas
chromatograph., Establ{sh suitable flow rates Tor the various gases;
optimizing the detector response according to the manufacturer's
dirs¢tions.

The fol1owin§ conditions are given for a Hewlatt-Packard Modal 5710A

chromatograph with a N-P AFID detector and a 1.8 m x 2 mm 1.d., 103
$P2250 column. : .

Column temperature: 95°C, 1sothermal BT TN
Injection port temperature: 250°C ,J’.LQ “‘/iF’
Detector temperature: 300°C IR As —
Hel{um carr{ar gas flow: 30 m_/min AR Cibam
Hydrogen flaw: 3 mL/min

Alr flow: 60 mL/min

Quantitation: digital integrator or data systam; set

attenuation to obtain a measurable peak
from 0.5 ng of MITC,

Under the above conditiens, MITC elutes in approximately 2.4 minutes.

Ca1ibration

Prapare five calibration standards contafning 0.1, 1.0, 5.0, 10.0 and
20.0 micrograms of methyl isothiocyanate per mL o7 carbon disulfide to
¢over the desired range of calibration. Prepare standard solutions
fresh weekly, and refrigerate standard solutions when not in use.
Inject 5.0 microliters of sach solution into the chromatograph at
least twice and record tha peak areas, Plot the average peak area
against the corresponding MITC concentration {micrograms/mL}, and draw
the best-fittad straight 1ine through the paints. - Check calibration
periodically by occasionally alternating {njections of standards with
those of sampies. :

: RS T .Y A
Sample Analysis ———'< LML R fenie
P

Score each./charcoal tube with a file in front of the glass wool plug
and break tHe—tubé open. Remove the glass wool plug and place it 1n 2
2-dram vial that contains 1.0 mL of carbon disulfide, Pour the char-
¢0al in the front section into the vial, tapping the side of the tube
to disledge any charcoal that adheres to the walls., Immed{ately cap
the vial with 2 polyseal-lined cap, Remove the separating foam plug
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. . and transfer the backup section into. another 2-dram vi2l containing
/“%ﬂ§“>17’ ———— 1.0 mL of carbon disylfide; Tmmediately cap the vial. Desorb the MITC
et Cown e Tor 30 minutes, agitating the sample occasfonally to facilitate
v desorption. '

- Inject 5.0 micraliters of the carbon disulfide extract from each sec-
tion of the charcoazl tube into the gas chromatograph, Oiluts the
extract 1f nacessary to keep the response(s) within the rangs,
Analyze the sample extracts {mmedfately after calibration has been
completed, If analysis of the extract cannot be completed on the same
day, refrigerate the extract at 0°C. However, do not store the
extract for mors than_g_ggxg_gggngg_fhgvpign_gglgti31ty of carban
disulfida. = o

V. CALCULATIONS ]

A. Maan Flow Rate

Calculate the mean flow rate for the pump-trap assembly by the
following equatien:

‘h-’ F = mean flow rate (L/min} = A+ B
where A = average initial flew rate, L/min
B = average final flow rate, L/min

B. MITC Concentration in Alpr

Use the calibration curve and the MITC peak area obtained from the
sample extract to detarmine the amount of MITC 1n sach section of the
trap. Calculate the concentration of MITC fn air by the following

equation: _ .
MITC concentration {mg/M3) = (W1 + W2)
- X
where W1 = weight of MITC found in front sedtion of charcoal tube,
micrograms
W2 = weight of MITC found 1n backup section of charcoal tube,

micrograms

F = mean flow rate, L/min
T = sampling time, minutes
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YI. DISCUSSION

A,

)
Precisian and Accuracy ' ',

Desorption Efficiency (DE) for MITC was -determined by introduction of
known amounts of MITC directly into charcoal tubes at Jevels of 0.5,

‘8,25, and 5Q micrograms of MITC. Siﬁ‘rep?icates were prepared at
pTee

each of the above Jevals. All sam werg analyzed; the D.E. of MITC
1s shown in Table ! {see Refernce B for statistical procedure used).

The collection efficiency of this method was tested by generating MITC
vapors with the use of the dynamic U-tubs system adapted frop the
T1terature (References ¢ & 0). An average MITC recovery of 84% was
obtained for 25 fest trials with a relative standard deviatien of

10%. Recovery data for MITC in air are shown in Table 2.

The present method was applied also to agqueous solutions of matham-
sodium. In this recovery teas%t, 2z known amount of metham-sodium in
aqusous solution was Injected onto moistened vermijculite placed a% one
gnd of the U-{ube while air was puilled through the Uatube at 0.1 L/min
and carried the MITC vapors 1nto 2 charcoal tube at the other end of
the U-tube. The presence of water and vermiculite 1s known to speed
up the rata of decomposition of metham-sodium to MITC (Referenge E).
At the end of each sampling test, both sactions af each charcoal tube
were removed for dzsorption and analysis ta obtmin recovery of MITC.
Under these conditions, at least 75% of metham~sodium (up to 190 ug)
was converted to MITC in 5 hours. Lenger time (16 hours) was required
for the conversien of 380 ug of metham-sodium. A summary of the
recovery data of MITC from metham-sodium in air is shown in Table 4.

Other Commants

The effect of humidity on the recoveries of MITC from afr was also
studied. A summary of racovery data from air of various relative
humidities (R,H.) 1s shown in Table 5, No significant Josses occurred
when MITC was sampled at R.H. betweep 50% and 70%. However, at Jower
concentrations (Tess than 0.01 mg/M*! and R.H. greater than 80%, humi-
dity has a more serfous effect (see Table 5). To avoid losses of MITC
due to effects of moisture, the use of a s{1fca gel tube preceding the
charcoal tube {s recommended for sampling at R.H. greater than 80%.

Recoveries of MITC at high R.H. (»81%) with the use of the silica gel
pre-trap showed no sfgnificant differencas from recoverias at )ower
R.H. (ses Table §).
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Experimentally no breakthrough was obsérved when 230 micrograms of
MITC was adsorbed {n the charcoal tube from air with 70 1iters of air
pulled through the tube at a sampling flow rate of 200 mL/min. This -
was determined by analysis of both the front and the backup section of
the charcoa) tube. In general, if more than 25% of the total sample
{8 in the backup sectfen, sign'fﬂcant breakthrough may have cccurred
and the sample {5 not valid.

Storaga stanility tests indicated that recoveries of samples starad
for 14 days under refrigeration at 4°C agreed within +158% relative to
thoze of fn{tial samples (ses Table 2). -

YII. SAFETY PRECAUTIONS

AQ

B.

Methyl Isethioccyanate

Mathyl 1sothiocyanate is toxi¢, skin irritant and lachrymator.
Avoid contact with skin and eye.
Avold {nhalation of mist, sprays or vapars.

Use only with adequate ventflation and wear gloves.

Carbon Disulfide

Carbon disulfids {s flammable and vapor harmful.
Keep away from hzat and open flame,

Keep container <losed.

Use only with adequate ventilation.

Avoid prolonged breathing of vaper,

. Avoid prolonged or repeatad contact with skin.

VIII. REFERENCES

- A.

WRC Notebook: 7397-34 to 50
7411=9 9 2

. 7550-25 to 44

7893-7 to 10
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AEEendix A

A. Column Preparation and Conditioning

Wash inside of Pyrex column with 1% aqueaus XKOH and 1et stand fi17ed with
KOH soelution 15 minutes. Rinse well with four successive methans! and two
successive toluene washes, F{11 column with 2 salution of 5% dimethyldi-
¢hlorosilane in toluene and et stand 15 minutes. Orafh and rinse“with
toluene. Finally, rinse with methanol and dry with a stream of n{trogen.

Pack the gas chromatographic column with the 10% 5P 2250 packing under
moderate vacuum with 1{ght tapping, Do not use a vibrator, The patking
should not extend into the end areas of the column that are heated by the
injection port and detector. Install the packed column in the chromatograph
with the exit end free. Turn on the carrier gas to 20-40 mL/min, set the

'\./ initial temperature to 80°C and hold 1t there for about 30 minutes. This
will purge the column of oxygen and water vapor. Increase the column tam-
perature at a rate of 2°C/min. The final conditioning temperature should be
240°C. Condition the column eight hours or more with 20-40 ml/min of
carrier gas flowing. Afier conditioning, cool the oven and complete the
instzllation of the column.



Table 2. Storage Stability of Methyl [sothiocyanate

Test 1 Test 2 Test 3 Test 4
By g % My Hg I ng Z [l 1
Taken Found Recovery Taken Found Recovery Taken Tound Recovery Taken Found Recovery
0.50 Q0.428 84 .14 4.712 32 21.44 19,82 92 51.45 52.32 102
0.5¢ 0.432 86 5.14 4.932 194 21,44 20.13 94 51,45 53.02 {03
.60  0.432 86 5.14 4,863 9§ 21,44 19.82a 97 61.45 51,12 93
0.50 0.431@ 86 5.00 4.602 92 21,44 20.42 95 51.45 50.6 9B
D.50  0.390 78 5.15 5.160 100 . 25.47 24.60 97 51.45 50,ib 97
p.50  0.39b 78 5.15 5.190 10 26.47 24.3b o8 51.45 445.3> 8B
0.50 0,18 ¥6 5.15 4.55C 89 25.47 23.2¢ 91 51.45 46.8C 9]
0.50 ¢.37¢ 14 5.15 4.71¢ 92 25.47 22.6¢ a9 51.45 §5.6C 108
0.50  0,3B° 76 5.14 4.11¢ 8D 21.44 15.9¢ M 51.45 44.9¢ 87
0.50  0,39¢ If 5.14 4.01c 718 2144 16.7¢ W 51.45 45.7¢ 89

HOTES: a = Samples amalyzed after being stored for L day under refrigeration
b = Samples anhlyred after befng stored For 7 days under refrigeration

4

c = Samples analyzed after being stored for L3 days under refrigeration
% Recovery nat corrected for desarption eFFiciency (D.E.)

10T 3v— v
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Table 1. Desorption Efficiency {D.E.) of Methyl Isothlocyanate

Cy.r,/(-(: m,ﬂ‘(r“jg} «. ‘m_j,{ @ﬁf “fa

Test 1 Test 2 Test 3 Test 4

vy il Hg 9 Hq

Taken Fg?md D.E. Yaken Found B.E. Taken Found D.E. lla:zen Fouad B.E.

0.50 0.42 ¢.94 5.14 4. 71 $.92 21.4 19.8 0.93 5.5 §2.3 1.02

0.50 0.43 D.86 5.14 4.93 6.96 21.4 20.1 0.04 5[.5 53,0 1.03

0.50 0.43 0.86 5.14  4.86 D.95 21.4 19.B 4.93 5L.5 51.4 0.99

0.50 0.43 0.86 5.0({ %4.60 0.92 21.4 20.4 0.95 81.5 5.6 0.98
7 )
|

n = q 4 4 n

Mean DB.E. = 0.86 0.94 0.94 1.01

St. dey, = 0.010 0.021 0.0096 0.024

cYy = 0.012 0.02? G.010 (1.0248

"I:Vl = 0.D18B

HOTES: C¥) = coefficient of variation

TY; = Pooled coefficient of variation.
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FIGURE 1. TYvpical Chromatogram for MITC Analysis
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Table 3. Recovery Data for MITC {n Alr

Temperature = £5-68°F; R.H. s 58-70%
L/min Minutes Liters ug MITC ug MITC %
Flow Rate | Sampling Time | Air Volume | Taken Found Recoyary
0.1 430 4B 0.5 0.44 88
0.1 430 40 0.5 0,44 g8
0.1 430 45 0.5 0.44 88
0.1 510 47 0.5 0.35 72
0.1 £10 52 . 0.5 0.37 74
0.1 510 53 0.5 0.39 78
0.1 410 40 5.15 4,20 82
0.1 410 40 §5.18 4.49 87
r 0.1 410 43 5.15 4.72 92
0.1 80 36 §.15 §4.71 92
0.1 420 39 5.15 5.32 104
0.1 430 44 5.15 5.05 g8
0.1 420 40 10.29 10.9 106
. 0.1 460 43 25.47 27.3 107
" 0.1 460 47 25,47 25.7 101
0.1 460 45 25.47 . 26.0 102 .
0.1 450 50 25.47 25.3 a9
0.1 450 42 25,47 25.2 89
0.1 450 48 25.47 24,3 85
0.1 350 BT 51.45 46,9 91
0.1 370 37  51.45 48.6 94
0.1 450 45 51.45 48.5 - 94
0.1 450 45 Bi1.45 53.4 104
0.1 460 - 48 51.45 49.5 a8
0.1 3s0 38 51.45 50.6 o8
0.1 450 47 227.4 207 al
0.2 370 71 227 .4 195 B6*
.2 370 - N 225.8 180 8o~
0.2 370 66 225.6 : 179 79%
Mean = 94
RSD = 10%
n x 2§
_ NOTES: % Recovery not corrected for desorption efficiency (D.E.)
o * = Samples collected at flow rates greater than 0.1 L/min;

not included in the calcuistion of mean % racovery
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Table 4, Racovéry Data for MITC from Metham-sodium in Alr

L

Minyta | Liters | ug Metham- | Theoretical % MITC Feund based
FlonRate | Time | votme | Teker | ko | 'Bound | e rerec!
0.11 380 42 23,7 13.4 11.9 89
0.12 400 50 47.0 | 25.8 25,4 85
0.12 320 38 94.7 53.5 46.3 87
0.z | 320 0 | 1895 107.2 | 84l 7
0.2 | 430 52 | 189.5 107.2 79.3 74
0.11 990 110 189, 5 107.2 78.7 73
041 | 320 % | 379.0 214.0 110 51
,\./ 0.11 440 48 379.0 214.0 95 A%
0.13 | 980 | 18 | 379.0 214.0 180 88

NOTES: * = }ow recoveries on thase samplas dus to incomplete conversion of
MITC from Metham-sodium.
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Table 5. Effects of Relative Humidi4y (R.H.) an Recoveries of MITC from Afr

o/

Sampling Flow Rate = 0.1 L/min.

4 No. of Hours Liters © ug MITC ]

R.H. Samples Sampling Time Alr Yolume Taksn Recovery

58 3 7 40 - 48 0.5 88* {87 - gg)**

79 3 7 <47 - 53 n.5 74 {71 - 79)

81 4 7 38 - 44 0.5 43 ({32 - 57)

a1 2 4 25 0.5 66 (59 - 72}

92 3 7 41 -~ 42 0.5 53 (4] - 83)

g2 2 4 22 - 25 0.5 72 “(70 - 7%}

58 3 7 36 - 44 5 g8 (92 - 154)

70 3 7 a0 - 43 5 B? (82 - 52)

81 5 7 34 - 57 5 50 (44 - 52)

81 2 4 21 - 24 5 69 (86 - 72)

gz g 7 a7 - 42 g sg Egg - 62;
- 2 4 20 - 26 8 - &9
o’

;! 3 7 43 = 47 25.5 103 {101 - 107)

70 3 7 42 - 43 25.5 88 (91 - 83)

Bl 1 6 35 25.5 78

92 3 7 39 - 41 25.5 77 (73 < 82)

92 1 4 26 25. 76

58 2 6 37 - 38 51.5 93 {81 - 54)

70 4 7 38 - 48 51.5 98 (94 - 104}

81 1. 8 38 51.5 87 '

81 1 § 3 227 .4 B0

92 1 6 3 ‘ §51.5 100

92. 1 7 42 102.% 100

92 1 7 4] 227.4 | &3

NOTES: * = Mean
** s Range
% Recovery not corrected for desorption efficiency (D.E.)
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Table 6. Recovery Data for MITC in Air at High (»>81%) Relative Humidity
) WITh tns Useé OF Si1ica Gel as a Pre=trap Tor Hoiswure
Sampiing Flow Rate = Q.1 L/min.

3 Hours Liters ug MITC ug MITC 4
R.H. Sampling Time | Alr Yolume Taken Found _Recovery
81 6 36 0.5 0.40 79
gl 7 42 0.5 0.37 74
81 7 4] s 4.43 89
81 7 48 g 4.35 87
82 & 38 0.5 0.33 75
92 7 45 0.8 0.36 71
92 7 L.¥:3 ] 4.39 g8
92 7 46 5 4.21 g4
92 7 46 25 22.5 82
92 7 45 25 22.7 81
g2 7 46 54 5.9 g5
g2 7 40 59 51,8 88

NOTE: % Recovery not corrected for desgorption efficiency (D.E.)_
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METHOD RESOLUTION REQUEST

Res. # MITC #2
Date 14 Oct 99

METHOD NO.: RRC-82-35
VERSION DATE: 26 Aug 1982
SECTION NO.: V-C

PROBLEM: Calibration levels and standargorep in the original method do not
reflect current lab sensitivity limits and preparativefro . In the original method,
standard solutions are prepared weekly, and refi8erated gen uses. In the original
method, the range of 20 to 0.1 ug/mL does nojefidpt routine detection limits of less than

0.05 pg/mL.

SUGGESTED RESOLUTION

Follow the EHLB MITC SOP for and calibration levels, including daily
prep of working standards (alsgaglle y* standards) with no reuse on succeeding
days; and follow ranges adhg oximately-to-exactly the range of 5.0 ng/mL to
0.025 pg/mL.

EHLB ANALYST DATE

APPROVED RESOLUTION

REPRESENTATIVE DATE
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METHOD RESOLUTION REQUEST

Res. #: MITC #3
Date '
METHOD NOQ.: RRC-82-35
VERSION DATE: 26 Aug 1982
SECTION NO.; IV-B
PROBLEM: Original methed ealls for pa column use.
SUGGESTED RESOLUTION

Follow the EHLB MITC SOP to allow use o

equivalence to the original method,

APPROVED RESOLUTION

lumns vig the establishment of

EHLB ANALYST DATE

REPRESENTATIVE DATE
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METHOD RESOLUTION REQUEST

Res. #: MITC#4
Date  150ct89

METHOD NO.: RRC-82-35
VERSION DATE: 26 Aug 1982
SECTION NO.: V-B

PROBLEM: Wording of the original method does not allow for establishment
of equivalence in performance using paramsters other than those listed in the written
method. Since 1982, GC has changed in many of the mechanlcs which employment

" may improve sensitivity and reproducibility of samples gnd the standards used to
quaniitate and validate the instrument. Demonstratigh of equivalence is acceptable in
EPA CLP methods, to substitute a replacement te for an approved technique,

SUGGESTED RESOLUTION

For MITC analysis, follow the SOP which
equivalency in results to those obtained by

yislon allowing for demenstration of
Inal methodology.

EHLB ANALYST - DATE

APPROVED RESOLUTION

REPRESENTATIVE DATE
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METHOD RESOLUTION REQUEST

Res. # MITC#1
Date 14 Oct 99

METHOD NO.: Stauffer RRC-82-35
VERSION DATE: 26 Aug 1882
SEGTION NO.: vV-B

PROBLEM: Carbon Disulfide (CS;), used in
. MITCG, irreversibly degrades t
functional unit of Nitrogen~-Pifos

method to desorb & analyse
ead probe composing the major
us Detector, This can Isad to
rity, curve and sample

SUGGESTED RESOLUTION

Replace C5; with solvent testagk ‘
Pesticide Regulation (DPR) #
Ethyl Acetate, pesticide or betfaarsfle, to CS; (pesticide or better grade), 1000/1.

Validation data will be provided on request for comparative purposes.

EHLE ANALYST DATE

APPROVED RESOLUTION

REPRESENTATIVE DATE
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STANDARD OPERATING PROCEDURE

e,

g

i B g .

LTI K LY
badadit i e R L e P Sy b on
VoL T R e S AT P

u i i s S i o s it : R
Analyte: Methyl (sothiocyanate (CAS 556-81-8) SCP/Rev, No:

DPR/Stauffer/ RRC-82-35/R0

Matrix: air Date Revised: NA
Date Issued: 1/28/99 Effective Date: 3/1/99
1. Principle and Applicablfiity of the Method

1.1

1.2

31

3.2

3.3

Methyl Isothiocyanate is the active companent of Me
designed to measure Methyl 1sothiccyanate (MITC
opensad and the tharcoal desorped in approptiat
with Nitragen-Phesphorus detector (GC-NPD).

-Sedlum, a soil fumigant. This method is
harcoal sorbent air-sampling tubaz are
si5 s by gas chromatagraphy equipped

The method is appiicable to the determina

ian of MITQPN air samples under the CARB Environmental
Menitoring Program. W

\/

A are knowledgeable in the principles and operation of gas
12 defectors, and associated chemical, chromatographic,

T analyst must have demonstrated knowledge of this method
grtrol and other check samplas prior to independent analyses

Use of this method is restricted to gsias
chromatography with Nitrogen-Piisph®
molecular and physical interfershoSiy

and sucoessful analysis of blj i
usging this method.

Range and Sensitivity

Procedure has an established Méthod Limit of Datection (MLOD) of 0.030 pg/sample. Reporting limits
(RL) are the lower and upper limits of calibration at 0.075 ug/sample and 3000 ug/sample respectively.
Day-to-day LOD may be expected to range hetween 0.030 pg/sample and 0.120 pg/semple. Linearity
expressad as correlation coefficient of regression analysis exceeds 0.9800.

Safely Considerations

Befors initial demonstration of competency in performance of the Method, analyst has demonstrated that
she/he has read and agrees to follow the procedures ag written in the Environmental Health Laboratory
Branch (EHLB) Health and Safety (H & S} Manual, by signing the accompanying statement included with
the manual, and laft with the Branch Heaith and Safety Officer.

Additional training and information in the handling of carbon disulfide (CS;) has been given by the Lab H
& S officar.

No known carcinogenic, mutagenle, or teratogenic materials are used in this method. Analysits have been
shown the M3DS for each chemical used in thia procedure prior to starting work.

Iinterferences
Water coincidentalty captured during sampling appears as droplets clinging to desorption vial walls,

Humidity effects on MITC have been presented in the original method (1). 8ilica gel was recommended
as front-end water capture, when sampling site R.H. ex¢ceeds 80%. Studies on humidity at concenirations
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4. Interferences

lower than 0.5 pg/mL have not been performed. No modifications have been made to meihod to
compensate for waler-presence effect on quantitation.

s Equipment and Suppiles

Instrumentation

Gas chromatograph with modules capable to achisve and sustaln performance characteristics specified
by the method,

5.1 Detactor
Nitrogen-Phosporus Detector able to achieve a Nitrogen:Carbon ratio of at [east 3:1 with 4:1 preferable.

5.1.1
5.1.2

5.1.3
514

5.2 GC Temperatures (°C)

§.3 GC Pneumatics

injactor
Capillary column design, with sgiitter.

Column:

Capillary, eny capable of meeting perfo i J&WDB-5,30m,025mmid, 1.0p
film has proven acceplable. :

Autosarmpier

Any capable of meeting performange crite ap CTC A2008E has proven acceptable.
Data Collsction
integrator or computer-based syst
Pearkin-E!lmer Turbochrom software

of acceptable bageline and peak integrations.
met performance criteria.

Detector: 300°
injector: 200°
Column: 40° to 74§
Retention time, MIT

| (time: 6 min.), 70° to 220° @ 15 °/min, total run time 16 min.
dinutes.

\J

531 Carrier: Helium, 99.999% purity mandatory. Pressure 80 psi. Flow 2545 cm/sec linear velocity

: (acetonitrile headspace injection), @ 70°.

83.2 Make-up: Hellum recommended, 93.998% purity mandatory, source may be same as for carrier.
Pressure BO psi. Flow: up to 30 mL/min

533 Ain ultra-zero mandatory, Pressure 80 psi. Flow 178 mLU/min or to achteve 411 N/C.

5.3.4 Hydrogen: from generator, or 99.8898% purity if from cylinder. Pressure 40 psi. Flow: 4 mL./min
or ta achisve 4/1 N/C.

5.4, Labware

54.1 GC flow measuring device.

5.4.2 Analytical balance for preparation of atock standard from ctystalline MITC.

5.4.3 Explosion-proof rafrigeratar for storage of standards, C5..

54.4 Explosion-proof refrigerator (not the same ane as for standards) for storage of desorped samples.

545 Glassware & related ltemsa: valumetric flasks, TD velumetric plpettes; 5 % in, glass disposable
Pasteur pipsttes; 3.7 mL disposable glass vials with open-hole caps and TFE/rubber seals, 1.7
mL Varian type autosampler vlals, with seals and caps.

546 Hamilton syringes.

5.4.7 Charcoal tube tools: scribsrs, glass-wool pullers, caps.

548 Sorbenttubes: SKC cat. N, 226-09, 8 x 100 mm, 200/400 mg, coconut charcoal.

5.4.9 Vial vibrator and viat racks.
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6. Reagents and Standards

8.1 Carbon Disulfide, low Benzene grade, EM Qmnigolve cat. # CX-0397-6, 500 mL size. A specisl order
itam not listed In VWR catalog. VWR has stockad this item and EHLB has ordered stock from them,
Equivalent purity of another vendor is acceptable, but items have praved 2-4x more castly. New lots from
any vendor must be chacked for purity by GC injection, before signing off on order as acceptable.

8.2 Taluene, Pesticide/Residus Grade or better.

6.3 Methy! leothiccyanate

£.3.1

8.3.2

83.3

6.3.4

6.3.5

Prepare from crystalline solid of the highest obtalnable purity {minimum 85%) obtgined from
reputable manufacturer, Aldrich and Fluka are two soucse, which have listed MITC purity at
greater than 98%. The ordering and uss of liquid and diluted solutions as stock source is
discouraged at EHLB.

Quality Control stock: Follow the procedure mmended by Environmental Leb Accreditation
Program (ELAF), and yse grvstalline MITC obfgined from separate manufaciurers, in the
preparation of a separate stock for QC and ndards, than that used for callbration
standards.

Storage, velatility and toxicity of crystat
6.3.3.1 Store in standards-designate
6.3.3.2 MITC sublimates from the crystal o0 gaseous siate at room temperatures, and the
weighing analyst must take this ing n when preparing stocks.

@igc. Ferform all transfers of crystals to holding

aving 100 Ifpm (as checked and tagged within the past

er hoding crystalline MITC outside of hood, without the container

container within a hood capable of 2%
year). Never transport & coglai
being firmly sealed and cgf
done in 2 capped, saale
TFE lined caps, make aces
volumetric flask with/groum
between additiongl§

from hood to flagk &

0 AN K C-type 1-dram and 2-dram (4 mL./8mL) vials with solid,
g Woighing end stock solution contalners. Alternatively, a

0la3® stopper may be used for weighing with the stopper kept on

26 6.3.4). The contalnment vessel for the crystals as transferred

o gt remain capped except for the moment of transfer.

Stock Solution StandarSigyfeperation for Calibration, D.E. and Quality Control

8.3.4.1 Stock Solution for'daily calibration standards. Using & scale labelled to have besn

calibrated within the past year, capable of readout to at least four decimal places. Meitler AT400

balance ser. # 1118020029, state tag #1005108, has met these requirements. Weigh out enough

MITC to prepare at ieast 3 mL stock, at a concentration to prepare the dslty high calibration

standard no higher than 10 ug/mL. Example: prepare stock standard of 10 mg/mL by weighing

out 50 mg crystalline MiTC into a tared 8 mL SKC-type vial (amber preferred, vial tared with cap

on) into which a small volume of Toluene has been added (vial has besn tared with this volume).

The vial has been previously marked lo indicate the 5 mL level. When the 50 mg weight is

achieved, cap the vial, move vial to hood, bring Toluena volume to mark, and gently mix by

swirling or use vortex mixer. initial, label and date the vial, including mfr. lot # of MITC. Store in

standarde-designated freezer between use. Regord in lab notebook,

6.3.4.2 Stock Splking Solution for Quality Control. Prapare to dellver ul volume into 3 mL

solvent. Use the same spiking solution to deliver pl volume Into charceal, which will be desorped

with samples.

6.3.4.3 Stock Spiking Solution for Degarption Efflciency (D.E.). Prepare from same stock

solution as used for the daily standards. Prepare at a concentration and velume to deliver g

target amount into charcoal at the upper range of the calibration curve. Prepare to deliver a

syringe volume into charcoal not to exceed 25 ul..

Replace stock stendards solutions monthly. Formal studies of degradation of accuracy of MITC

stock in Toluene over time have not been performed.
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7. Sample Collection, Preservation, Shipping and Storage
7.1 Chain-of-Custody,

Discuss with the collecting staff ths forme and procedure for maintenance of Chain-of-Custody
documentation within QA protocals, '

7.2 Sample Coliectlon
Capture: 8KC tube, catalog # 226-09, coconut charcoal 400/200 mg. 2 L/min has been determined the
maximat flow with no breakthrough at the SOP guantitative levels. Discuss the sample collection protocol
with the collecting staff. An example of sample train is provided in reference 2.

7.3 Sample Shipping |

Discuss the sample shipping protocol with the collectin

7.4 Sample Intake

With another staff member, cross-check the sagfplesgdentification on the sample tubes with the chain-of-
custody and EFILB Analysis Request forms. | p staff member dellvers the samples, assisiance
of sampling staff with check-in is a MANDATOR UIREMENT. Initial all forms by ail staff performing
ihe sampies intake,

7.5 Sample preservation

Degradation study of MITC has b
time befare analysis I required.
indicate steps to minimize pre,
utiized.

rmef by EHL. indicating a short (approximately 2 weeks) hold
ample preservation protocol with the coliecting staff, to
i¢ time. Immedlate storage on dry ica after sampling has been

7.6 Sample and Extract Storag

Stora C5, extracts up to 6 monthg. Dispose of unanal_yeed samples after 2 months.
8. Quality Control

8.1 Soivents
Analyse new lots before use, and keep a copy of the resuits on file, recording on the results the
manufacturer and iot number. Record in lab notebock solvent manufecturer & lot number, the date each
bottle was received, the date each bottle was opened. On the solvent label initial and note the received
and opening dates.

8.2 Standards
Prepare from crystalline stock purchased within one year of analysis. Label bottle with analyst initials,
date raceived and date opened. Spacify on the label if a particular bottie is dedlcated for a particular
analysis only. Record manufacturer and lot number In {ab notebook,

8.3 Reference Materials and referced analyses

NIST does not provide SRM for MITC. Department of Pestidice Regulation has performed analyses of
gpikes and standards as a cross check of accuracy.
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8. Quality Control

8.4 Injection Protocol

8.4.1

8.4.2

8.4.3.

B.5 Spikes.

8.5 Analytical Run's

Frequency. Perform alf injectio'ns in duplicate.

Standards, Run a complete standard curve at least at the beginning and at the and of each
analytical day or the end of the sample batch. Run a single standard at intermedigte
concentration as a check standard every 10 samples.

Quality Controls. Run a solvent quality control sample aker every 10 sample Injections. Since
samples are injected in duplicate, this is equivalent to 2 Q.C. injections per every § sample
injections. Run charcoal spike quality control sample &t the same interval, include field and trip
quality control spikes as part of the analytical batch.

Charcoal spikes, as trip splkes andgffe/dRglkes are provided by EHLB to sampling siaff
as part of the sampling protocol, Ji3 OWgEnd biank spikes ars considered as part of
the spike set provided. Spike gindg filable to sampling staff on request, including

5 are performed as part of the daily analysis and

Archive sets of trip spikes Mihirikes are propared at the sama time in the same
fashion as the trip epikes, ahghemdin In lab for internal analysis.

8.8 Blanks
Solvent blanks § WMazero-point of the calibration curve and are included as part of the
routine standar Ve Palysls. Trip and field splke sets in¢lude appropriate charcoal
and sclvegb

geptance/Rejection Performancs criteria

8.6.1 Warning Limits. Data questionable. Stop analysis and consult supervisor if any of
the following conditions exiat:

TSD N/C ratio < 3/1: Add comment citing condition for all analyses on all days in which
condition exists.

Corrslation coefficient () of sither of the two daily analytical standard curves < 0.890:
accept results for the half of the analytical day which were quantitated under the
acceptable (* > 0,980) curve. Question results quantitated by the halif of the analyilcal
day which r°<0.980.

Quallty Control Injections (charcoal/solvent splkes): Initial quality control injection, If initial
Q.C. injection, performed immediately upon the initial injections of the first daily curve,
fails to achleve * B0% of target value, reinject from same vial. If this first reinjection
achieves + 80% target vaiue, repeat the injactlon to check precision. If the first
reinjection glves a value failing to achleve +80% target value, at analyst discretion, either
prepare s new solvent Q,C. of prepare a new daily standard set. Advisa supervisor of
the advarse conditions. Within-analysis quality-control injections. lif one Q.C. injection of
two from a particular vial, exceeds warning or control limits on the entire analytical day:
accept all. Cne Q.C. vial (2 Injections) ex¢eads warning limits, but values fall within
controt ilmits: accept all with comment. If two or more Q.C. run in consecutive order
exceed warning limits, but fall within control limit values, condltlonally accept results
analysed between the two Q.C. vials (4 infections) with comment. If one Q.C. vial (2
Injections) exceads warning limits but falls within control limits, AND the check standard
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immediately preceding or following gives one or both injectlon values excesding + 25%
of the expacted quantitation against its closest calibration curve, question ail succeeding

8. Quallty Controt

sample values until the Q.C. values fall within warning limits AND check standard values
(one complste vial injection set) fall within + 25% of the expected quantitatian.

8.6.2 Control Limits. Data out of control, Stop analysis and report resuits to supervisor.
Determine which results may be reportable. Prepare a corrective action report (CAR)
and determine source of out-of-control conditlon. Initiate steps to correct the condition,
Any of the follewing s an out of control conditon:

TSD N/C ratio < 2/1;

Correlation ¢coefficient () of both of the two daily analytical standard curves < 0.880.
Quality Controt injections (charcoal/solvent spikes): if both Q.C. injections from anly ong
particular vial, exceeds contro! limits out of the entire analytica! day; conditienally accept
results immed|ately following the injections of the out-cf-contro! Q.C. if one Q.C. vial (2
Injactions) exceeds warning limit in on ction (+ or -}, and the susceeding Q.C. vial
exceeds warning limit in the other dig®an, but values fall within control limits:

. or more Q.C.s run in consecutive order
exceed control limits, stop anaty ini corractive actlon as indicated above. If
its, but the following @.C. vial injections
the succesding Q.C. vial injections give values
from 3 separate vialg): stop the analysis, initiate
d consult with supervisor concerning which

beyond the control limits (Q.C. inje
corrective action as indicaimes

initiate corrective s .' = ‘
of questionalioiifaia.

ke closest calibration curve, and the closest Q.C. injections
Lgive value(s) exceeding control limits: stop further analyses,
consult with supervisor as above to determine acceptability

grol limit conditions not covered above: consult with supervisor. .

8.7 Desorption Effici§flcy (D.E.)
B.7.1 Run once prior to immediate fleld sampling, or every &ix months If continuous lab
analyses exceed six months.
8.7.2 Prepare D.E. injection stock from the same master stock as used for the daily
calipration curve prep.
8.7.3 Prepare D.E. charcoal spikes for at least 5 levels, and D.E. blank. -
8.7.4 Include all Q.C. and check standards as per fieid samples analysis protocol abave.
The same Q.C. reject/accept performance criteria apply as for field samples analysis.

8.8 Maeathad Limit of Detection (MLOD}
8.8.1 Runonce pnor to immediate field sampling, or every six months if continucus lab
analyses exceed six months.
8.8.2 Follow the 40 CFR Pt. 136, App. B protocol of 7 Injections of a single vial
preparation, of a sample target value at or just above tha lower quantitation limit.
8.8.3 Include alt Q.C.s ag per field samples analysis protocol above. The same Q.C.
reject/accept performance criteria apply as for field samples analysis.

. Instrument Callbration and Preparation of Daily Standards

9.1 Initial Instrument Calibration. Equivalent to achievement of N/C ratio of 3/1 for optimal
Nitrogen-compound senaitivity and detection, Follow the instrument manufacturer
protacels for conditloning and optimization of bead probe (attachments), Determine the
column linear velocity at the eluting temperature of the (first) analyte of interest, Note alf
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results in |ab notebook and instrument logbook, Keep a copy of the chromatography
repoart with chromatogram documenting the calibration with the analysls file,

9.2 Daily Calibration of instrument,

9.2.1 Dally shutdown of instrument. If stopping analyses but GC remaing in good
operational mode: Turn off the detector. Shut off hydrogen and air (turn off at tank and/or
at external valving. Do not turn on/off the neadle valves located in the GC, which are
dellcate and easily misaligned, changing the flow settings). Turn the bead powar
amperage to minimal “on™ (dormant) current. Leave bead probe power on. Put GC in
this mode when performing routine maintenance such as changing columns and septa.

8, Instrument Calibration and Preparatien of Daily Standards

8.2.2 Daily startup of instrument. Turn on the detector. Open the hydrogen and air lines,
Recheck the current through the bead probe. Let the bead probe sit at the dermani
current 15 minutes with the hydrogen and air on. Then, increase the current to the
operating current in 28 % increments, hglding at each 25 3% increment 15 minutes to
allow bead to stabilize, minimize degrgliation and possible bead fracture. Once operating
current is reached, wait an additiongMygpinutes to allow bead to stabillze bafore making
injections. Consult the manufacices protdyg

8.3 Standard Prep. Seris! dllutiopaotoiel |s performed as follows:
2T to equilibrate to room temperature,

fllled with CS,, add the volume of MITC stock

M The same Q.C. stock |s used for both the charcoal Q.C. spiking
gFanalysis) and the solvent Q.C. For the charcoal Q.C, spiks, desorp
WL tHE samples. For the solvent Q.C.. analyse a first injection
immediately aftePthe first injections of the first standard curve of the day,

8.5 Aliquot atandards and Q.C. to autosampler (A/S) vials. Anaiyse the standards and Q.C.
by autosampler or hand injection.

8.8 If calibration point(s) area counts show significant deviation from the expectad values,
prepare a hew calibration point or new standard set at analyst discretion, Nate repeated
incidence of unexpected area ¢ount results for standards.

9.7 Performance of samples analyses ig contingent on standard curve and Q.C. meeting
initial daily quality control criteria (8.8.1). Therefora, do nat desorp samples until analyst
has examined the initial curve and Q.C. results.

9.8 Curve degradation. C3; is known to degrade performance of the TSD bead over time,
including ohservable significant area count reductions of same standards within an
analytical day. Therefore, it is not considered actlonable that standard curve values
between the first curve and subsequent curves on the same analytical day do not agree
closely. Within-curve statistical values must meet the quality control eriteria of the SOP.

9.9 Blanks, Biank contamination has not been a significant source of performance
impairment In MITC analysis. Should an interfering peak occur in a blank, prepare
another biank and inject. Should the problem racur, atop the analysis and dlscover the
soutce of the contamination.
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10,

- place under the funnel stem to rece™

Samples Preparation and Analysis
Perform all operations whers chemicals are used in a hood rated within the past year to deliver 100 ffom.

10.1 Set up a ring stand with apparatus to hold a small glass funnel with bore of sufficient diameter to
allow free passage of charcoal. With an empty 3.7 mL (1-dram) SKC-lyps vial in place on the stand base,
adjust funnel so that its bottom stem opening is Just below the vial mouth, such that all charcoal flowing
through the funnel must fall into the via) even if some particles collide with vial walls, and rebound in a
vector opposits to gravity (up).

10.2 Using TD volumetric plpstte, add 3 ml. CS, to the number of 3.7 mL (1-dram) SKC-type vials
sufficient to desorp all sampies to be analysed on the anglytical day. Cap with open-hole cap with
TFE/rubber seal.

10.3 Putfilled vials on agitator rack, and place In g
Optional: freeze a small cold pack avernight or igfiger, and piE-chill a clean cardboard box, large enough
ta hold a small cold pack and the sample rackglth yals, Use the box, with cald pack, to hald the chilied
vialg by the workhood during the desorption.

10.4 Cross check sample i.d. on sample 1
request form,

10.5 Retrieve one of the chilled vigfs¥Re step 10-1 above, from either the chilled box with cold
pack kept for the entire procedu % Beadror from the freezer. Uncap the vial {retain the cap), and

10.8 Uncap the sample R gfass wool or (if uncapping from the tube rear) foam retaining

material and discard,

10.7 Either decant the sampled $arcoa) into a ciean SKC-type 1-dram vial, then glowly pour ¢hargoal
anto funnel, or directly decant the sampled charceal from the sampling tube slowly onto the funnel.
Recap the vial (use tha same cap). Transfer the sample label from the tuba if passible, or Iabel the vial
with the sample l.d., anaiysis identifler, date and preparing analyst's initials, Mix the contents by gentle
gwirling or voriex mixing, and place vial onto agitation rack.

10.8 After all vials are prepared in the same fashion, transfer the rack to the agitator. Set the time for 30
minutes and begin the agitation.

10.9 After agitation/desorption has been completed, move rack back to hood. Realiquot
sample-containing desarbing solution Into at least two portions, using disposable § 14" Pasteur pipettas,
into 1.8 mL (autosampler, a/s) vials. Labe! each a/s vial with sample |.d., analysis identifier and date.
indicate for the sample i.d. if the charcoel is from the front or back of tube. One vial is deslgnated the
backup or archive portion, and stored in samples refrigerator for possible later reanalysis, in the EHL
facHity or by a third-pany lab. :

10.10 Analyse the non-backup portion(s) by hand or autsampler mjectlon Parform duplicate injections
from the same vial.

ean§|y;g;! Notata WhICh samples must be reanalysed and the reason If dulutson is pelfarmed notate
and write on the dilution vial, the dilution prepered (1/100, 1/1000, etc.). as well as the sample identifiers
as in 10-9. Use Hamiiton syrlnges to prepare dilutions, not Gilson or other plpettors having greater
inherent inacocuracies and contamination igsues.
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10.

1.

Samples Preparatlan and Anaiysls

10.12 If known sample duplicates, or duplicate injections, give results not within 76% of each other,
inform the supervisor and obtain prior permission to analyse the backup. If the backup vial injestions do
not agree with any of the previous injections, or any two injestions again do not agree within 75%, do not
reanalyse, Report all results.

Calculations and Reporting
11.1 Quantitation.
Quantitations are ¢btalned from linear regression standard curve, az follows:

X =_{y=b) where

m

y: the ingtrument output (area ceunts)
b: the y-intercept

m: the slope of the standard curve

X! the concentration obtained by the funciig
(note: other variables may be used to refe ’J ™

Bnd y-intercept).

in routine iab operations, prelimingaianti
collecting software, Run identifies
comma-separatad-variabie (. cav) gl
Reported results are obtaineddagei

g4 of unts are then exportad Into Microsoft Excel {Excel) using
generatad by the Turbochrom Summary Report Editor,
¢l linear regression funcilong and analyst data handling.

Document the required cefgation(s} from sample preparation and the original instrument readings fo the
final sample coneentratton VWRRIe 5

forms, spreadsheets and/or da
results.

aweduction systems to be ueed to reduces, calculate, andior record

11.2 Desorption Efficiency

Obtain the amount desorbed by analysis of the charcoal medium, using functions of section 11.1.
Generate a standard curve using Excel, plotting the amount analysed on the y-axls, vs. the amount put
onto the charcoal on the x-axis. The D.E. blank is included in the curve determination. The t-statistic (t)
generated by the regression analysis performed o make the resultant line, is compared to two-tailed
t-table statistic (T) at the 95% confidence level, for n-2 degreas of freedom, If the absolute value of t i3
less than the T-table value, there is no significant difference between the origin and y-intercept at the
canfidence [evel examined. The slope of the calculated curve gives the D.E,, which is assumed {o be

linear throughout the range for which the D E.5 were performed.

If the absolute value of { is greater than the T-{able value, a significant difference exists between the
y-intsrcept and the origin, and the slope (s rejected as a D.E. determinant. The sum of the MITC amounts
as analysed is divided by the amount of MITC put onta the charcoal (L,/5,), giving an overall desorption
efficiency which is adequate for reporting but does not indicate deviations from linearity between
desorption concentration peints or ranges of points,

11.3 Quality Conirol

Recovery (%) = amoypt analysed . X 100,
amount input
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Mean of two injections from same vial can be included. but each injsction counts as a single guality
control value,

11.3.1 Rejection Criteria.

Reject Q.C. If injections from both viais do not have a coefficient of variation (C.V.) less than 25%.
Reinject Q.C. if possible. If not possible (overnight unmaonitored analysss), reject subsequent
anzlyzes closest to the quastionable Q.C. following the out-of-contral protocol of 8.8.2,

Warning Limit: greater than 2 standard deviations (8.d.) or 10% (whichever is greatar) from the target
value, but less than 3 s.d, or 15% (whichever is greater). Follow Shewhart's Rules {attachment)
concerning Q.C. resuits at different warning levels.

Control Limit: greater than 3 s.d. or 15% (whichever ig greater) from the target value. Segragate ail
runs subsequent to questionable Injaction, following the out-of-controi protocol of 8.6.2.

11.8.2 Incorporate Q.C. results in Lab Q.C. Contrel Charts.
11.4 Significant figures,

Report results to 3 digits, 4 significant figureg’

11.6 Results Reporting

11.5.1 Injeclion Results
11.5.1.1 Analyte Present Within Quaitidas
MITC retention time, within the calibrgg/ran
milliter) units, Analysig result cgnsists & the mean of 2 sample mjectlons from the same wal onto

*& plus ]

11.5.1.2 Analyte Dstected BURgo! uantttated For sampile injections havmg peaks at the MITC

2F ) Jechons {inciuding true blanks) where the anslyst and ihe data
celiection sofiware Iden Maoheak with a quantification above the detection limit at the retention
time of MITC, as “ND" — NJit Detected. (On first use, use the term; ND (Not Detected). Specify the
detaction limit. Use "LOD" in place of “Limit of Detection.” (On flret use, uge the term; "LOD (Limit
of Detection.")
11,5.2 Sample Results. A "S8ample” for resuits reporting purposes, Is the mean of two {or more)
injections from the frant OR back of a single sample tube, | sorbi &
11.5.2.1 Analyte Pressnt Within Quantitative Limits. Follow the protocel of 11.5.1.1, but report
sample results as "pg/sample. Results gs pg fsample will vsually be 3 times results 28 pg/mL,
sinca sample resuits are usually per 3 mL.
11.5.2.2 Analyte Detected But Not Quantitated. Follow the protocol of 11.5.1.2, listing the LOQ per
sample, which will be higher than the LOQ per injection.
11.6.2.3 Non Detect. Follow the protocol of 11.5.1.3, listing tha LOD per sample. which will be
higher than the LOD per injection.
11.5.3. Limit of Detection. Use the daily limit of detection achieved on the day sample was analysed
as the reporting limit of detection. Do not use the Method Limit of Detection for results reporting .
14.5.4 Other. If sample was diluted to quanthate within callbrated range, report the corrected
guantitation. Also spacify dilution prepared in final rsport, but not on the EHLB reporting sheet.
If sample could not be sultably prepared for GC injection, report as "UFA®. Unsuitable For Analysis.
(On first use, use the term: UFA (Unsultable For Analysls). Specifiy cause for UFA result in final
report, but ngt on the EHLB reporting sheet.

11.5.4.3 Non Dets

Exampies: Sample XX00O0 Tube Front: MITC 2.085 ug/mL £ 0.052 ug/mL.
Sample XX0OOQQ Tube Rear: ND (Not Detected), LOD (Limit of Dateclion) 0.030
pgimb.
Sample XX00Q: MITC 6.255 ug/Sample. £ 0.158 ug/Sample
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Sampte XXX00: MITC < LOG (Limit of Quantitation), LOQ 0.025 ug/ml.
Sample OOXXX: UFA (Unsultable For Analysis)

11.5.5 Desomption Efficiency Correction,
D.E. data to contracting agancy.

12. Data Assessment and Acceplance Criteria

Meet with Quality Controf staff, and examine all results, including acceptability of MLOD, TSD bead
performance (operating current(s) and initlal optimization data, acceptability of Q.C. and chegk standard
injections, linearity of daily catibration curves, and quantitations of samples to fall within calibrated range.
Once raview and approved, release data to supervisor. Prepgre copies of all reiated reports, originais to
file, copies to supervisor.

13. Corractive Actlons

Follow the protacol as described in Corrective and tive Action Report SOP (CPA/RO).

14,  Methed Performance

Describe and document the basls for interlabera r EHLB génerated method pérformance dats with
regard to!

144 Accuracy and pracleion

14.2  Accuracy and precision #3g

14.3 Meihod Detection Lip

Repoting Limit
5.0 pg/mL - 0.025 pg/m

14.4  Desorption Efficiencles
Performed 26 Oct. 1998

€7.1 % . 8.0 ug/mL - 0.028 pg/mL (includes blank)
63.7% : 1.0 pg/mL ~ 0.025 ug/mL (includes blank)

18. Wasts Management

At the performance limits, ug/mL, MITC is considered sufficiently diiuted to make the solvent
Carbon Disulfide the greater hazard. Disposa of all MITC related maieriale, including samples,
standards and quality Controls prepared in C8,, by discarding into a “Carpen Disulfide Waste
Oniy" labelled glass bottle (for example, an emptiad C3; soivent bottle). Filled boftles are sent to
facility storage following tha Healith and Safety facility protocols specified by the DHS
Toxicologist, Daputy State Fire Marshall, and EHLB Health & Safety Committee.

18, Referencos

Document applicable EHLB procedures and other reference sources.
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17. Approvals

Document the preparer, reviewer, and management approval of the standard operating procedure with
each individual's sighature and date.

4, Appravals

Prepared by: Date;
Reviewed by: Date:
Approved by: Date:

Addiﬁonai somments:

1) Significant Figure determination, including standsroiy® g of rounding rules needs fo be addressed.
2) Unit standardization rules {for both in-house goo mmuniCgtion, and for reporting results on forms
for clients) need ta be addressed, Compliance 1o, ecial Publ. 811, pgs. vwvi {aftached), is
recommended,

P.L. 28 Feb 99




Table 1a.- MITC Trapping Efficiency Study Performed
by the Department of Health Services Laboratory
at a flow rate of 2 L/min for 16 hours - November 1999

Results
Sample Spike Level  Front Back Recovery
LD. (ug) (ug) (ug) (%)
fortified 300 81.5 <L.OQ°* .27
fortified 300 93.0 <LOQ 31
fortified 3000 784.2 805.1 53
fortified = 3000 796.1 829.2 - 54
trip spike 300 227.0 ND 76
trip spike 3000 2230.0 ND 74
tripblank ND ND
trip blank . ND ND
trip blank ' ND ND

Table 1b. MITC Trapping Efficiency Study Performed
by the Department of Health Services Laboratory
at 1 and 2 I./min flows for 16 hours - December 1999

: ‘ Results ,
Flow Rate  Sample Spike Level Front Back Recovery
(L/min.) LD. (ug) (ug) (ug) (%)

fortified 1000 710.6 112.3 82
fortified 1000 644.0 ND 64
fortified 3000 1931.6  525.1 82
fortified 3000 2213.7 1101 77
fortified 1600 851.9 ND 85
fortified 1000 710.6 1123 82
fortified 3000 2138.4 ND 71
fortified 3000 2204.8 906 77
trip spike 1000 739.0 ND 74
trip spike 1000 - 6558 ND 66
trip spike 3000 1955.3 ND 65
trip spike 3000 2217.5 ND 74

a. Fortified sample run on an air sampler in the field.

b. Limit of Quantitation = (.100 ug

¢. None detected = less than 0.030 ug

d. Trip spikes accompany field samples but are not run on air samplers.
¢. Laboratory spikes are prepared in the lab when trip and fortified
~ spikes are prepared, but stored in the lab. These are extracted and
analyzed with the field samples when they return to the lab.

— e = BB BT BT




Table 2a. MITC Desorption Efficiency Data from
the Department of Health Services Laboratory.
Data generated November - December, 1999.

Results _
Spike Level  Front Back  Recovery

(ug) (ug) (ug) (%)
150 94.4 ND 63
150 114.2 ND 76
3000 - 2240 ND 75
3000 2235 ND 75
300 - 217.6 ND 73
300 228.1 ND 76
3000 2400 ND 80
3000 2540 ND 85
1000 636.3 'ND 64
1000 690.1 ND 69
3000 2186.9 ND 73
3000 2203.8 ND 73

Average 73

Std Dev. 6

Table 2b. MITC Desorption Efficiency Data from
the Department of Health Services Laboratory.
Data generated January - February, 2000

Spike Result - Recovery

(ng) (ng) (%)
1000 734.0 73.4
1000 730.1 73.0
500 351.5 703
500 350.0 70.0
100 66.4 66.4
100 66.5 66.5
50 31.2 62.4
50 30.8 61.6
25 178 712
25 177 70.8
0 0
0 0

Average 68.6
Std. Dev. 4.2




Department of Health Services Laboratory
Summary: MITC MDL by GC-NPD

Peak Conc Conc Mean Conc Rel Std Dev
n Candidate ng/mL ng/smpl ng/smpl (%)
1 100 ng/sample #3 22.24 66.73 - 67.00 0.55
100 ng/sample #3 22.42 67.26
2 100 ng/sample #7 25.30 75.91 76.18 0.51
100 ng/sample #7 2549 76.46
3 100 ng/sample #8 23.97 71.91 71.64 0.53
100 ng/sample #8 23.79 71.37
4 100 ng/sample #6 22.48 67.43 67.52 0.18
100 ng/sample #6 22.54 67.61
5 100 ng/sample #4 22.38 67.13 67.06 0.16
100 ng/sample #4 22.33 66.98
6 100 ng/sample #9 22.27 66.81 67.17 0.74
100 ng/sample #9 22.51 67.52
7 100 ng/sample #1 24.29 72.86 73.05 0.37
100 ng/sample #1 24.41 73.24
8 100 ng/sample #2 2425 72.76 72.97 0.40
100 ng/sample #2 2439 73.18
9 100 ng/sample #5 22.30 66.90 66.76 0.30
100 ng/sample #5 22.21 66.62
10 100 ng/sample #10 21.30 63.90 64.27 0.81
100 ng/sample #10 21.55 64.64
Averages 23.12 69.36 69.36
%RSD 5.35 5.35 5.48
SD 3.71 3.80
DOF 9
MDL (ng/sample) 12.36

MQL (ang/sample) 37.08




